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NEW YORK 
Ground-Water Quality 


Ground water is the source of supply for approximately 6.2 
million of New York State`s 17.5 million residents. More than onc 
half of those relying on ground water live on Long Island, one of 
the most densely populated areas of the State (fig. 1). The chemical 
quality of water in the State's mayor aquifers is generally good for 
most uses and does not exceed the drinking-water-quality standards 
established by the New York State Department of Health (NYSDOH). 
Naturally large concentrations of dissolved solids, iron, and 
manganese restrict use in some localized areas. In some parts of 
the State, primarily on Long Island, concentrations of nitrate, as 
nitrogen, exceed the State recommended drinking-water standard 
of 10 mg/L (milligrams per liter). These exceed naturally occurring 
concentrations and are attributed primarily to urbanization and, to 
a lesser extent, agriculture. 

The New York State Department of Environmental Conser- 
vation (NYSDEC) has identified contamination by synthetic organic 
chemicals (soc) as the most serious ground-water-quality problem 
in the State. Since 1978, soc in ground water have caused the closing 
of more than 120 public water-supply wells, about 75 percent of 
which are on Long Island. Most of the well closings have been due 
to chemicals used as solvents and degreasers, but some have been 
due to petroleum products and pesticides. The soc contaminants 
are associated mainly with accidental leaks and spills and poor in- 
dustrial housekeeping, all of which accompany urbanization, but 
also are derived from domestic sewage systems and agriculture. 
Other widespread potential sources of soc contaminants are the 
State's approximately 300 confirmed hazardous-waste-disposal sites 
and 420 municipal landfills. 

Many of New York's most important aquifers lie beneath 
areas of substantial to intensive urban, industrial, and agricultural 
development. Development over these aquifers will continue in the 
future, and although contaminant sources associated with future 
development will be controlled, the potential for contamination by 
accidental spills and leaks will remain. Contamination by soc is 
expected to remain the State's greatest ground-water-quality 


problem. 


WATER QUALITY IN PRINCIPAL AQUIFERS 


The principal aquifers in New York consist of (1) uncon- 
solidated glacial stratified-drift deposits that are composed chiefly 
of sand and gravel, (2) unconsolidated coastal-plain aquifers, and 
(3) sandstone and carbonate bedrock aquifers (U.S. Geological 
Survey, 1985, p. 323). For convenience of discussion, these aquifers 
are grouped into two regions—upstate New York and Long Island. 
Upstate New York, as used here, includes all counties north of New 
York City (fig. 1). Ground water under New York City, except 
for parts of the Boroughs of Queens and Brooklyn on western Long 
Island, is not considered in this summary, as it is a minor source 
of supply. The geographic distribution of principal aquifers is shown 
in figure 24. `° Principal aquifer'', as used in this summary, does 
not have the same meaning as, and should not be confused with, 
the term used by the New York State Department of Environ- 
mental Conservation (1987; i987) in the State's ground-water- 
management programs. 

Upstate New York. —Stratificd-drift deposits that underlie 
flood plains and terraces along larger valleys generally form the 
most important aquifers. In upstate New York, glacial-lake and 
beach sand in upland areas also may contain significant aquifers. 
Bedrock is a significant aquifer only in the sandstone formations 



































of Rockland, St. Lawrence, Franklin, and Clinton Counties and 
in areas of carbonate rock across the State. 

The major use of ground water in upstate New York is for 
public and domestic drinking-water supplies (U.S. Geological 
Survey, 1985, p. 323). About | million people in upstate New York 
rely on public water supplies that use ground water, primarily from 
valley-fill aquifers. Virtually all rural residents of upstate New York, 
about 2 million people, obtain their drinking water from private 
domestic wells, some of which have significant yields from 
stratified-drift deposits and bedrock aquifers, but most from low- 
yielding aquifers that underlie most of upstate New York. 

Long Island. 一 Long Island is underlain by the largest aquifer 
system in New York State. The system consists of three aquifers 
of unconsolidated clastic sediments—the upper glacial, the Magothy, 
and the Lloyd aquifers (fig. 28). These three aquifers are continuous 
throughout most of Long Island except along the north shore and 
parts of the western end of the Island where the Magothy and Lloyd 
aquifers are absent. 

Long Island's aquifer system supplies more than 3.2 million 
people, including the entire population of Nassau and Suffolk 
Counties and about 500,000 New York City residents in Queens 
(New York State Department of Environmental Conservation, 1986, 
p. 1-4). About 300,000 Long Island residents, mostly in Suffolk 
County, rely on private domestic wells; the remainder are served 
by community systems that withdraw water primarily from the 
Magothy aquifer. 


BACKGROUND WATER QUALITY 


Ground water in most areas of New York is of good quality 
and suitable for most uses, including human consumption. Locally, 
however, water in areas of stratified-drift deposits in upstate New 
York and in the upper glacial and Magothy aquif.*rs of Long Island 
contains iron and manganese from natural sources that exceed 


* drinking-water standards. Some stratified-drift deposits and shallow 


bedrock aquifers between Buffalo and Syracuse (fig. 1) yield slightly 
to moderately saline water as the result of solution of evaporite 
minerals in the bedrock (U.S. Geological Survey, 1985, p. 324). 
Some wel!s in nearshore areas of Long Island, especially in eastern 
Suffolk County, yield saline water as a consequence of saltwater 
intrusion caused by excessive pumping (U.S. Geological Survey, 
1985, p. 326). 

A graphic summary of selected water-quality variables com- 
piled from the U.S. Geological Survey's National Water Data 
Storage and Retrieval System (WATSTORE) is presented in figure 
2C. The range in concentration of four indicators of background 
water-quality—dissolved solids, hardness (as calcium carbonate), 
nitrate (as nitrogen), and chloride— in 12 selected aquifers is shown. 
The data from upstate New York represent (1) the stratified-drift 
deposits, (2) four important valley-fill aquifers near the cities of 
Jamestown, Elmira, Endicott, and Schenectady, (3) the carbonate 
bedrock aquifer, and (4) the sandstone bedrock aquifer (fig. 24). 
The data for the upstate New York aquifers were collected between 
the late 1940's and early 1980's, although most were gathered be- 
tween the late 1950's and early 1970's. Data representing the upper 
glacial and Magothy aquifers of Long Island, collected during 
1984-85, are presented separately for Nassau and Suffolk Counties. 
Data on the Lloyd aquifer represent both Nassau and Suffolk 
Counties and were collected during 1960-85. Where more than one 
analysis from a given well was available, ihe mean concentration 
was used. 








































































































Percentiles of ine selected water-quality variables are com- 
pared to national standards that specify the maximum concentra- 
tion or level of a contaminant in drinking-water supply as established 
by the U.S. Environmental Protection Agency (1986a,b). The 
primary maximum contaminant level standards are health related 
and are i*gally enforceable. The secondary maximum contaminant 
level standards apply to esthetic qualities and are recommended 
guidelines. The primary drinking-water standards include a max- 
imum concentration of 10 mg/L nitrate (as nitrogen), and the 
secondary drinking-water standards include maximum concentra- 
tions of 500 mg/L dissolved solids and 250 mg/L chloride. State 
standards are the seme as the national standards. 

All principal aquifers in New York except the carbonate 
bedrock aquifer have median dissolved-solids concentrations that 
do not exceed the 500-mg/L standard for public-water supplies 
(fig. 2C). The large dissolved-solids concentrations in the carbonate 
aquifer are due to the solubility of carbonate minerals. Dissolved- 
solids concentratioas exceeding 1,000 mg/L in upstate New York 
aquifers in the western one-half of the State generally can be at- 
tributed to areas of naturally saline ground water. 

Water in principal upstate New York aquifers generally 
ranges from hard to very hard. The hardest wa; :r occurs in the 
carbonate bedrock aquifer. On Long Island, ground water is soft. 
The slightly harder water in Nassau County than in Suffolk County 
reflects the effects of urbanization. 

All principal aquifers in New York have median nitrate con- 
centrations (as ritrogen) that are less than the 10-mg/L. standard 
for water supplies. The nitrate plot in figure 2C rcflects local nitrate 
contamination, which is widespread in tlie upper glacial aquifer on 
Long Islard, especially in Nassau County (New York State Depart- 
ment of Environmental Conservation, 1986, p. 11-15). 

The median chloride concentrations of water in all principal 
aquifers are appreciably less than the 250-mg/L standard for 
drinking-water supplics. The occurrence of saline ground water in 
some upstate areas and saltwater intrusion in parts of Long Island 
arc responsible fo: the increased chloride concentrations indicated 
for some aquifers 


EFFECTS OF LAND USE ON WATER QUALITY 

Although ground-water quality in most of New York is good, 
quality problems exist in some areas. The problems are considered 
to be significant, and their extent has not been identified fully in 
all areas, especially in upstate New York where data are limited 
(New York State Department of Environmental Conservation, 
1987). Many urban areas in upstate New York overlie important 
valley-fill aquifers; agricultural land also occupies such valleys. On 
Long Island, all development lies directly above the principal 
aquifers. Consequently , many of the State's major aquifers are ex- 
posed to actual or potential soerces of contaminants. Sore are non- 
point sources, such as agricultural and urban runoff, others are point 
sources, such as waste-disposal sites. 

The NYSDEC has identified approximately 300 sites that have 
received hazardous waste or have been contaminated by hazardous 
material (fig. 34,, and more than 600 additional sites are suspected 
to have received or been contaminated by hazardous material and 
are undergoing additional investigation (New York State Depart- 
ment of Environmental Conservation, 1985). The U.S. Environmen- 
tai Protection Agency (EPA) has included 54 hzzardous-waste sites 
(fig. 34) on the National Priorities List (NPL) of hazardous-waste 
Superfund sites, under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980. Another 41 
waste-disposal sites (fig. 34) require monitoring under the Federal 
Resource Conser, ıtion and Recovery Act (RCRA). Approximately 
420 municipal solid-waste landfilis (fig. 3C) in the State are active 
(New York State Department of Environmental Conservation, 1987, 
p. 11-24). Most waste-disposal sites are located outside areas overly- 
























ing the principal aquifers, but more than 100 active municipal land- 
fills lie over or adjacent to important aquifers (New York State 
Department of Environmental Conservacion, 1987, p. 11-24). 
Ground -water contamination has been documented at many waste- 
disposal sites, and the sites continue to be a significant threat to 
ground-water quality. 

As of September 1985, 42 hazardous-waste sites at 8 facilities 
in New York had been identified by the U.S. Department of Defense 
(DOD) as part of their Installation Restoration Program (IRP) as 
having potential for contamination (U.S. Department of Defense, 
1986). The iRP, established in 1976, parallels the EPA Superfund 
program under CERCLA. EPA presently ranks these sites under a 
hazard ranking system and may include them in the NPL. Of the 
42 sites in the program, 8 sites contained contaminants but did not 
present a hazard to the environment. Fourteen sites at 3 facilities 
(fig. 34) were considered to present a hazard significant enough 
to warrant response action in accordance with CERCLA. The re- 
maining sites were scheduled for confirmation studies to determine 
if remedial action is required. 

Contamination by soc particularly industrial and commerical 
solvents and degreasers, gasoline and petroleum products, and 
pesticides, is the greatest threat to the State `s ground-water resources 
(New York State Department of Environmental Conservation, 1987; 
1986). Inorganic chemicals also contaminate ground water, but only 
nitrate, chloride, and metals are of statewide concern. The source 
and extent of each of these contaminants are discussed below. 


Solvents and Degreasers 


Solvents and degreasers contain a variety of toxic organic 
compounds. The most common ones detecied in public-supply wells 
are the halogenated compounds trichloroethylene, 
tetrachloroethylene, and 1,1,1-trichloroethane. The State drinking- 
water standard for these organic solvents is 50 ug/L (micrograms 
per liter). The threat to ground water by solvents and degreasers 
increases with development and population density, as has been 
documented on Long Island by Eckhardt and others (1987). The 
most significant sources of these contaminants include: (1) leaks 
and spills at storage, industrial, and commercial facilities; (2) im- 
proper industrial disposal; (3) improper consumer-product use and 
disposal; (4) landfills; and (5) septic tanks. New York contains many 
active and inactive hazardous-waste sites and landfills (fig. 34,C) 
that may be sources of solvents, degreasers, and other contaminants. 
The activities that most commonly release solvents and degreasers 
to ground water, however, are leaks and spills, poor industrial 
housekeeping, and domestic use and disposal. 

The three aforementioned compounds—trichloroethylene, 
tetrachloroethylene, and | ,1,1-trichloroethane—alone had caused 
the closing of about 95 public-supply wells in the State by June 
1986 (Ronald A. Entringer, New York State Department of Health, 
written commun., 1986). Most of these closings were on Long 
Isl”. d (fig. 3B), where general areas of ground-water contamina- 
tion by organic chemicals have been delineated by the New York 
State Department of Environmental Conservation (1986, p. Il-7). 
In Suffolk County, Long Island, more than 440 water samples from 
private wells, or 3 percent of those tested, contained 
1,1,1-trichloroethane in concentrations exceeding the State guideline 
for drinking water (Suffolk County Department of Health Service, 
1984). 


Gasoline and Petroleum Products 


Potential sources of gasoline and other contaminants derived 
from petroleum products are numerous and widespread. Leaking 
underground storage tanks, especially at gasoline service stations, 
are primary sources of petroleum-product contamination. Petroleum 
contamination also occurs through accidental spills and mishandling 
at the land surface. 
























































































































































































































































The New York State Department of Environmental Conser- 
vation (1987, p. 11-23) has estimated that New York Siate has ap- 
proximateiy 100,000 undergr ind petroleum-storage tanks with 
more than 1,100-gallon capacity and that approximately 25 per- 
cent of these are leaking. From 1978 to 1983, approximately 2,300 
spills and leaks of gasoline and petroleum products were reported 
in upstate New York; almost 500 of these affected wells or other- 
wise violated ground-water standards (New Y ork State Department 
of Environmental Conservation, 1987, p. I1-23). Records of the 
New York State Department of Transportation show that from April 
1978 to March 1980 more than 700 petroleum spills occurred in 
Nassau and Suffolk Counties, Long Island (New York State Depart- 
ment of Environmental Conservation, 1986, p. II- 10). 

State ground-water or water-supply standards do not exist 
for gzsoline or other petroleum products. However, guidelines re- 
quire water supplies to be free of oil and grease and tastes and odors 
associated with petroleum products. Standards exist, however, for 
three compounds found in petroleum products —benzene, xylene, 
and toluene. 

Contamination by gasoline or other petroleum products has 
caused less public water-supply well closings than organic solvents, 
but more than one-half of the reported contamination problems with 
individual household weiis in the State are related to petroleum prod- 
ucts (New York State Department of Environmental Coaservation, 
1987, p. 11-12). Many violations of ground-water-quality stand- 
ards by petroleum products that have not affected drinking ‘water 
wells also have been reported. 

Pesticides 

Contamination of New York State's ground water by 
pesticides has become a serious concern during the past 10 years. 
The greatest cause of such contamination is agricultural usage, 
especially potato farming, but use and disposal of pesticides by 
homeowners also can create localized problems 

In the potato-farming areas of eastern Suffolk County, Long 
Island, pesticide contamination has adversely affected both public 
and private water supplies (fig. 3B). Aldicarb is the pesticide most 
widely detected in ground water; others detected include carbofuran, 
Dacthal, 1,2-dichloropropane, and paraquat. By June 1986, four 
public-supply wells had been closed in Suffolk County because of 
pesticide contamination (Ronald A. Entringer, New York State 
Department of Health, written commun., 1986). The Suffolk County 
Department of Health Services (1984) is conducting an extensive 
ground-water monitoring program for aldicarb and other pesticides. 
By April 1984, aldicarb had been detected in approximately 2,000 
private. wells in concentrations exceeding the State drinking-water 
standard for aldicarb of 7 ag/L. Aldicarb is no longer in use on 
Long Island. 

Ground-water contamination by pesticides is expected to be 
less severe and less widespread in upstate New York than on Long 
Island (New York State Department of Environmental Conserva- 
tion, 1987, p. 11-30), although the extent of ground-water con- 
tamination in upstate New York has not been fully assessed. The 
first significant documentation of pesticide contamination in upstate 
New York came in 1983 when analyses by Cornell University and 
other researchers detected aldicarb in ground water at levels ex- 
ceeding | ag/L at approximately 30 percent of 76 sites in areas con- 
sidered to be at risk of aldicarb contamination (New York State 
Department of Environmental Conservation, 1987, p. II-1.). 


Nitrate 

Ground-water contamination by nitrate (as nitrogen) is a less 
severe problem than contamination by soc because its health effects 
are less. Ground-water contamination by nitrate is widespread in 
the upper glacial aquifer on Long Island (fig. 3B) and, although 
not widespread in upstate New York, it presents a problem in some 





areas. Sources of nitrate contamination include: (1) agricultural and 
turf fertilizers, (2) onsite. sewage-disposal systems, (3) animal 
wastes, and (4) landfills. When large numbers of onsite sewage- 
disposal systems are concentrated over an aquifer, they constitute 
a significant source oi nitrate contamination. 

The effect of urbanization on the concentrations of dissolved 
solids and nitrate in ground water in the upper glacial and Magothy 
aquifers of Nassau and Suffolk Counties, Long Island, is illustrated 
in figure 4. Concentrations of both water-quality constituents are 
greater in Nassau County, the more densely populated, and in the 
upper glacial aquifer, the uppermost aquifer. Median concentra- 
tions have increased with time as development has increased. 

Nitrate concentrations of about 10 mg/L, the primary stand- 
ard for drinking-water supplies, were found in ground water under 
many unsewered or recently sewered areas of Nassau County. At 
the end of 1982, the use of 19 public water-supply wells in Nassau 
County was restric ed because nitrate concentrations exceeded the 
standard (New York State Departmen: of Environmental Conser- 
vation, 1986, p. Il-15). The nitrate problem also affects private 
household wells. Since 1972, almost 19,000 ground-water samples 
from Suffolk County have been analyzed for nitrate, 7.7 percent 
of which exceeded the 10-mg/L standard (Suffolk County Depart- 
ment of Health Services, 1984, p. 11). Statewide, perhaps as many 
as 5,090 privat. wells are contaminated by nitrate (Association of 
State and Interstate Water Pollution Control Administrators, 1985). 


Chloride 


Chloride contamination of household wells is not uncommon, 
but few public water-supply wells in the State have been affectec 
in recent years. Chloride can make water supplies unsuitable for 
drinking, but it is not a major public-health risk at concentrations 
found in most ground water. Sources of chloride include: (1) on- 
site domestic sewage-disposal systems, (2) storage and use of road- 
deicing salts, (3) landfills, (4) saltwater intrusion on Long Island, 
and (5) natural salt deposits underlying western and central New 
York. 

Chloride contamination due to excess pumpage was 
responsible for the closing of many public-supply wells on western 
Long Island from the early !900's through 1974. The aquifer under 
this area is no longer excessively pumped for drinking-water supply. 
Several public-supply wells in Nassau and Suffolk Counties operate 
under pumpage restrictions because of the potential for saltwater 
intrusion. 


Other Organic Chemicals and Toxic Metals 


Ground-water contamination by organic compounds other 
than those discussed earlier has not been widespread. Among the 
other organic compounds that have been detected in public-supply 
wells are polychlorinated biphenyls (rcB's), hloroform, vinyl 
chloride, and carbon tetrachloride. Concentrations are generally 
less than State drinking-water standards, with few exceptions (New 
York Department of Environmental Conservation, 1987, 
p. H-15). 

Toxic-metal contamination of ground water is not wide- 
spread, but significant local instances of such contamination have 
been documented. Plumes of toxic-metal contamination have been 
identified around landfills and industrial-waste disposal sites. 


POTENTIAL FOR WATER-QuALITY CHANGES 


Ground-water-quality problems will continue as a conse- 
quence of past, present, and future development. In New York, 
the areas of most intense ground-water use generally have permeable 
soils that allow contaminants to move readily from the surface 
downward to the aquifer without significant attenuation. These areas 
also are characterized generally by substantial or intense urban, in- 
dustrial, and agricultural development. On Long Island in particular, 











































































































all develcpmeat and, therefore, all potential sources of contamina 
tion are directly above the principal aquifers. Because the aquifers 
are the sole source of drinking water for about 3.2 million people, 
their protection is vital. The greatest concem today (1986) ıs directed 
toward Long Island s deeper aquifers, which are the major source 
of public water supply (New York State Department Environmen- 
tal Conservation, 1986, p. 1-3). In short, where ground water ıs 
most readily available and most intensely used in New York, it also 
is most vulnerable to contamination 

Thousands of potential sources of contaminants, including 
toxic substances. currently overlie the State's important aquifers, 
and the number of potential sources probably will increase, even 
though development will be increasingly regulated. Many poten- 
tial sources of contaminants that accompany development are not 
readily controlled, for example, railroad and truck accidents will 
continue to cause chemical and petroleum spills 

Petroleum products and soc are expected to remain the cause 
of New York's most serious ground-water-quality problems. The 
storage and handling of those materials, even though regulated, 
create a constant potential for spills and leaks. Steel petroleum- 
storage tanks, for example, are being replaced by fiberglass tanks, 
which do not corrode, yet they are subject to leaks from accidental 
fracturing. 

Active and inactive hazardous-waste-disposal sites will con- 
tinue to be sources of toxic organic contaminants. Pesticide con- 
tamination of ground water will remain a concern. Changing 
agricultural practices, such as the increase in tilled acreage, may 
increase the potential for pesticide migration to ground water. 

Nitrate contamination of Long Island's major public-supply 

aquifers also is expected to remain a concern. The continued in- 
creased concentrations of nitrate in aquifers underlying sewered 
areas indicate that uncontrolled sources of nitrate, such as lawn fer- 
tilizers, are persisting, and they will continue to be a concern (New 
York State Department of Environmental Conservation, 1986, 
p. I-A). 
The major areas of ground-water contamination in New York 
probably have been identified, therefore, as more complete data 
are gathered in the future, a large number of unexpected well 
closings is unlikely. Yet, ground-water contamination threatens to 
expand if strong actions are not taken Consequently, New York 
State has conducted a review of its ground-water resources and 
developed a thorough ground-water-management program. 


GROUND-WATER-QUALITY MANAGEMENT 


Two State agencies, NYSDEC and NYSDOH, have responsibil- 
ity for most aspects of the State's groun.:-water-management pro- 
gram. These agencies also have been delegated responsibility for 
implementing many Federal programs related to ground water. 

The nyspec, the State's environmental agency, is respons- 
ible for administering a full array of environmental-quality and 
natural-resource programs such as ground-water resource manage- 
ment, program development, and interagency coordination. 
Specifically, NYSDEC is charged with the ۰ coordinated management 
of water resources’ (Environmental Conservation Law, Section 
1-301) and the control of water pollution and maintenance of 
reasonable standards of purity of the State's ground and surface 
water (Environmental Conservation Law, Article 17). 

The nyspon works closely with the NYSDEC in ground-water 
policy development and oversight. Under the New York State Public 
Health Law, NYSDOH is responsible for the protection of public 
health and for ensuring a safe supply of drinking water for the State's 
citizen. This responsibility pertains to water that is pumped by water 
suppliers for distribution to the consumer. Under the Public Health 
Law and Part 5 of the State Sanitary Code, NYSDOH administers 
a major program to ensure that all water-supply systems in the 2 
are operated and maintained properly and that all consumers arc 
assured delivery of a safe and adequate supply of water. 
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regulation programs through delegation and local assistance. Some 
counties administer additional programs of their own, especially 
on Long Island. Historically, local health agencies have conducted 
most of the day-to-day activities within the Long Island Ground- 
water Management Program. Suffolk County's Article 12 program 
is one of the best examples of a strong preventive regulatory pro- 
gram for petroleum and chemical bulk storage. The Long Island 
Groundwater Management Program (New York State Department 
of Environmental Conservation, 1986) is neither a purely State nor 
a purely local program, but rather, a comprehensive framework 
for the activities of several independent State and local agencies. 

Towns, cities, and villages in New York State are responsible 
for regulating land use, a key factor in protecting ground water. 
Few municipalities in New York State have made full use of local 
zoning, subdivision approval, and other land-use control powers 
to protect ground water, although some local governments, par- 
ticularly on Long Island, have begun to do so. An important ele- 
ment of the State's long-term strategy is to improve guidance to 
local governments to assist the development of effective local pro- 
tection efforts. 
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Figure 2. Principal aquif ers and related water-quality data in New York. A, Principal aquifers. B, Generalized hydrogeologic section C, Selected water 


Geologica! Survey, 1985, fig. 1 C, Analyses compiled from U.S. Geologica! Survey 
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Figure 3. Selected waste sitee and ground-water-quality information in New York. A, Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) sites, as of 1986, Resources Conservation and Recovery Act (RCRA) sites, as of 1986; Department of Defense Installation Restoration Pro- 
gram URP! stes, as of 1986: and other selected waste sites, as of 1986. 8. Areas of human-induced contamination, and distribution of public-supply wells closed 
because of contamination, as of 1986. C. County and municipal landfills, as of 1986. (Sources: A, U.S. Environmental Protection Agency, 1986c; Michell Taylor 
and Edward Mies. New York State Department of Environmental Conservation, oral commun., 1986; U.S. Department of Defense, 1986; New York State Depart 
ment of Environmental Conservation, 1985b 2, New York State Department of Environmental Conservation, 1986; R. A. Entringer, New York State Department 
of Health, written commun., 1986 C, J. A. Sacco, New York State Department of Environmental Conservation, written COMMUN., 
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